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® The recording and reproducing apparatus for 
recording and reproducing sound using a semicon- 
ductor memory (9) as a recording medium includes 
index recording means (7) for storing an index hav- 
ing retrieval information for retrieving an arbitrary 
position of recorded sound and positional information 
for indicating a memory address to be retrieved by 
the retrieval information; and retrieving and repro- 
ducing means (8c) for retrieving the index containing 
a specified retrieval information to reproduce the 
sound from the memory address indicated by the 
positional information of the Index. 
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FIELD OF THE INVENTION 

The present Invention relates to a recording 
and reproducing apparatus and nnore particularly, 
to a recording and reproducing apparatus including 
the conaputer configuration to record and repro- 
duce sound or voice, nnore generally, acoustic ana- 
log signal using a senniconductor memory as an 
external data storage. 

DESCRIPTION OF THE RELATED ART 

Conventionally, a cassette tape recorder or 
digital audio tape recorder (referred to as a DAT 
hereinafter) has been used as an apparatus for 
recording and reproducing sound or voice. Mean- 
while, recently, the computer configuration has 
been Introduced to store the sound data in a semi- 
conductor memory. 

Since the semiconductor memory Is preferably 
used for minimizing a size of a product apparatus, 
a detachable IC memory card has been increas- 
ingly spread. Next, a conventional computer-aided 
recording and reproducing apparatus connected 
with an external memory will be described as the 
related art. 

As shown in Fig. 10, a recording and reproduc- 
ing apparatus comprises an apparatus body 21 
such as a computer consisting of a CPU 22 for 
controlling the whole apparatus, a memory control- 
ler 23 and an address/data controller 24 connected 
to the CPU 22, a memory 26 controlled by the 
memory controller 23. and interfaces 27 to 31 (l/F 
in the figure) connected to the address/data con- 
troller 24. In addition, an external apparatus 32 
such as a hard disc drive is connected to the 
apparatus body 21 through the interface 27 and a 
detachable IC memory card 33 is connected to the 
apparatus body 21 through the interface 28. In 
addition, manual input means 34 is connected to 
the apparatus body 21 through the interface 29 and 
a microphone 37 for converting sound to sound 
data and inputting it to the apparatus body 21 and 
sound input means 35 comprising an A/D converter 
36 is connected also to the apparatus body 21 
through the interface 30. In addition, a speaker 40 
for converting the sound data from the body 21 to 
the sound and outputting it and sound output 
means 38 comprising a D/A converter 39 are con- 
nected to the body 21 through the interface 31 . 

The IC memory card 33 writes and reads data 
into or from the apparatus body 21 through the 
extended bus 26 which connects the address/data 
controller 24 with the interfaces 27 to 30, and the 
IC memory card 33 serves as a part of an ex- 
tended memory. In the apparatus of the above 
structure, the CPU 22 records sound data input 
from the sound input means 35 into the IC memory 
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card and reproduces sound data from the IC mem- 
ory card in accordance with a procedure of a 
flowchart shown in Fig. 11. 

First, when initialization including inputting of a 

5 file name given to the sound to be recorded is 
performed through a key input at step S51, ad- 
dress of the IC memory card 33 is updated to 
address where sound data is to be recorded next 
before recording at step S52. Then, the sound data 

10 input by the sound input means is recorded at the 
updated address in the IC memory card 33 through 
the interface 28 at step S53. 

While recording, it is determined whether re- 
cording is terminated by an input of a stop key or 

75 not at step S54. Then, the recording Is terminated, 
or processing after step S52 is repeated until the 
recording is terminated. 

In a case where the recorded sound data is 
reproduced, when reproduction start is requested 

20 through the key input at step S61, reproduction 
start address on the IC memory card 33 is read 
and then sound data stored at the address is read 
and then reproduced through a speaker 40 of 
sound output means 38 at step S63. Then, the 

25 address on the IC memory card 33 Is updated to 
an address of sound data to be reproduced next at 
step S64. Then, it is determined whether reproduc- 
tion termination is requested through key input or 
not at step S65. Then, the reproduction Is termi- 

30 nated or processing after step S63 is repeated until 
the reproduction is terminated. 

Besides the above configuration, Japanese Un- 
examined Patent Publications Nos. 259700/1988, 
259899/1988, 271500/1988 and 282797/1988 have 

35 disclosed recording and reproducing apparatus us- 
ing semiconductor memory devices. 

However, since a cassette tape recorder does 
not have a function of retrieval, it can not repro- 
duce only the sound in a desired section. Mean- 

40 while, the DAT records an index for retrieval every 
section in accordance with an absolute position or 
the like and can reproduce the sound in a desired 
section by retrieving the index. However, it Is nec- 
essary to fast forward or rewind a magnetic tape 

45 manually in order to retrieve the desired index, it 
takes time to retrieve the index before reproduc- 
tion. Meanwhile, in the structure using the com- 
puter and the IC memory card or the like shown in 
Fig. 10. sound can be recorded and reproduced, 

50 but it can not be retrieved when reproduction is 
intended. 

In addition, the prior art does not have a func- 
tion of sorting a sound in a specific section to- 
gether with other sounds in other sections and 
55 selectively reproducing the sound in the specific 
section, nor a function of rearranging the sound 
section by section and reproducing it. Therefore, 
when a number of musics are recorded and when 

2 



3 



EP 0 523 452 A1 



4 



the order of music is desired to be changed to 
reproduction in the case of the conventional cas- 
sette tape recorder, the cassette tape has to be 
fast forwarded or rewound to retrieve a desired 
music in turn and music items are dubbed on 
another tape in the order retrieved when edited, 
which is troublesome and time-consuming work. 

SUMMARY OF THE INVENTION 

The present invention provides a recording and 
reproducing apparatus for recording and reproduc- 
ing sound using a semiconductor memory as a 
recording medium, said apparatus comprising a 
recording and reproducing apparatus body having 
index recording means for storing an index having 
retrieval information for retrieving an arbitrary posi- 
tion of recorded sound and positional information 
for indicating a position or address to be retrieved 
by the retrieval information, and retrieving and re- 
producing means for retrieving the index containing 
a specified retrieval information to reproduce the 
sound from a position indicated by the positional 
information of the index; and a semiconductor 
memory having an index storage region in which 
the Index is recorded and a sound storage region 
in which sound data is recorded. 

In the above structure, the retrieving and re- 
producing means may be replaced with category 
specifying means, category selecting and repro- 
ducing means and sound sorting means. In addi- 
tion, the category specifying means, the category 
selecting and reproducing means and the sound 
sorting means may be provided in the above re- 
cording and reproducing apparatus. The retrieving 
and reproducing means may be replaced with re- 
production order specifying means and priority or- 
der reproducing means. In addition, the reproduc- 
tion order specifying means and the priority order 
reproducing means may be provided in the above 
recording and reproducing apparatus. The category 
specifying means, the category selecting and re- 
producing means, the sound sorting means, the 
reproduction order specifying means and the prior- 
ity order reproducing means may be provided in 
the recording and reproducing apparatus. 

Mostly, a semiconductor memory is detachably 
mounted to a recording and reproducing apparatus. 

The category specifying means specifies a 
category indicating a characteristic of sound data in 
a section labeled or divided by positional informa- 
tion of the sound data contained in a first and 
second indexes in a semiconductor memory, using 
a sorting code recorded in the retrieval information 
in the index indicating a head address of the sound 
data in each section. 

The category selecting and reproducing means 
retrieves an index containing the retrieval informa- 



tion for specifying a specified category in the semi- 
conductor memory and reproduces the sound in a 
section starting from an address represented by 
the positional information contained in the first in- 

5 dex which is read by retrieving to an address 
represented by the positional information in the 
second index positioned next to the first index and 
indicating the end of the section of the sound to be 
reproduced in the semiconductor memory. 

10 The reproduction order specifying means 

specifies a reproduction order of the sound data in 
each section labeled or divided by the positional 
information of the sound data contained in the first 
and second indexes in the semiconductor memory, 

76 using the retrieval Information of the index Indicat- 
ing the head address of the sound data in each 
section. 

The priority order reproducing means retrieves 
the retrieval information of the Index in the semi- 

20 conductor memory the order of reproduction and 
reproduces the sound in a section starting from an 
address indicated by the positional information of 
the first index which is read every retrieval and 
ending at an address indicated by the positional 

25 information of the second index indicating the end 
of the section of the sound data to be reproduced. 

The sound sorting means extracts a character- 
istic of the sound data input to the body and 
generates a sorting code indicating the characteris- 

30 tic of the voice. 

A CPU (Central Processing Unit) generally is In 
use to realize the index recording means, the re- 
trieving and reproducing means, the category 
specifying means, the category selecting and re- 

35 producing means, reproduction order specifying 
means and the priority order reproducing means. In 
addition, the memory contains a main RAM 
(Random Access Memory), a ROM (Read Only 
Memory) for storing a BIOS (Basic Input Output 

40 System) or the like. When a program for controlling 
an operation of the body, that is, an application 
program by which the body records and repro- 
duces sound is executed, the application program 
is loaded into the memory. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 Is a block diagram showing a structure of 
a recording and reproducing apparatus in accor- 
50 dance with an embodiment of the present inven- 
tion; 

Fig. 2 is a graph showing an operation of a 
frequency analysis circuit in the recording and 
reproducing apparatus shown in Fig. 1; 
55 Fig. 3 is a view showing arrangement of ad- 
dresses in an index storage region in an IC 
memory card; 

Fig. 4 Is a view showing an index recorded at an 
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arbitrary position of sound data; 
Fig. 5 is a flowchart showing an operation when 
the recording and reproducing apparatus shown 
in Fig. 1 records sound; 

Fig. 6 is a flowchart showing an operation when 
the recording and reproducing apparatus shown 
in Fig. 1 reproduces sound; 
Fig. 7 is a flowchart showing an operation of 
recording a reproduction order of music while 
recording sound in the recording and reproduc- 
ing apparatus shown in Fig. 1; 
Fig. 8 is a flowchart showing an operation of 
reproducing music in accordance with the re- 
production order in the recording and reproduc- 
ing apparatus shown in Fig. 1; 
Fig. 9 is a flowchart showing an operation of 
changing the reproduction order of music while 
the recording and reproducing apparatus shown 
in Fig. 1 stops; 

Fig. 10 is a block diagram showing a structure 
of a conventional recording and reproducing ap- 
paratus; 

Fig. 11 is a flowchart showing an operation when 
the recording and reproducing apparatus shown 
in Fig. 10 records sound; 

Fig. 12 is a flowchart showing an operation when 

the recording and reproducing apparatus shown 

in Fig. 10 reproduces sound; 

Fig. 13 is a perspective view in accordance with 

another embodiment of the present invention; 

and 

Fig. 14 is a perspective view In accordance with 
another embodiment of the present invention, 
which is viewed from a side different from that 
of Fig. 13. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A recording and reproducing apparatus in ac- 
cordance with the present invention will be de- 
scribed in reference to Figs. 1 to 9 hereinafter. 

Referring to Fig. 1, a recording and reproduc- 
ing apparatus includes a recording and reproducing 
apparatus body 1, a semiconductor memory 7 
mounted to the body and capable of recording 
sound data, sound input means 2 for converting 
sound (acoustic analog signal) to sound digital data 
and inputting to the body, sound output means 3 
for converting the sound digital data from the body 
to sound (acoustic analog signal) and outputting it. 
and manual input means 4 for indicating contents 
to be controlled to the body. The body 1 includes a 
buffer 10 for temporarily storing the sound data, an 
address/data controller 12 for transferring and con- 
trolling the sound data and indicating the contents 
to be controlled, a memory 9 for storing a program 
for controlling the body, a memory controller 1 1 for 
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controlling operations of the memory and the buff- 
er, process controlling means 8a for controlling 
recording and reproducing operations of the body 
and the semiconductor memory, index recording 
5 means 8b for recording an index consisting of 
retrieval information for retrieving a position of the 
sound data in the semiconductor memory and po- 
sitional information indicating the position or ad- 
dress of the sound data to be retrieved into the 

10 semiconductor memory, and retrieving and repro- 
ducing means 8c for retrieving the index containing 
the specified retrieval Information in the semicon- 
ductor memory, reading the sound data from the 
position indicated by the positional information con- 

75 tained in the index and reproducing it as the sound, 
and sound sorting means 17 for extracting a char- 
acteristic of the sound data input to the body and 
generating a sorting code indicating the character- 
istic of the sound; the category specifying means 

20 8d for specifying a category indicating a char- 
acteristic of sound data in a section labeled or 
divided by positional information of the sound data 
contained in first and second indexes in a semicon- 
ductor memory, using a sorting code recorded in 

25 retrieval information in the index indicating a head 
address of the sound data in each section, and the 
category selecting and reproducing means 8e for 
retrieving the index containing the retrieval informa- 
tion for specifying the category specified by man- 

30 ual input means in the semiconductor memory and 
reproducing sound in a section from an address 
indicated by the positional information contained in 
the first index read by the retrieval to an address 
indicated by the positional information of the sec- 

35 ond index which is indicating the end of the section 
and is positioned next to the first index in the 
semiconductor memory, and the reproduction order 
specifying means 8f for specifying a reproduction 
order of the sound data in a section divided by the 

40 positional information of the sound data contained 
in first and second indexes in the semiconductor 
memory, using retrieval information of the index 
indicating the head address of the sound data in 
each section; and the priority order reproducing 

45 means 8g for retrieving the retrieval information of 
the index in the semiconductor memory in accor- 
dance with priority and reproducing sound in a 
section from an address indicated by the positional 
information of the first index read every retrieval to 

60 an address indicated by the positional information 
of the second index positioned next to the first 
index and indicating the end of the section of the 
sound data to be reproduced. The semiconductor 
memory 7 separately includes an index storage 

65 region 7b in which the index is recorded and a 
sound storage region 7a in which the sound data is 
recorded. 

Referring to Fig. 1, reference numeral 1 des- 

4 
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ignates a body of a recording and reproducing 
apparatus of the present invention, which com- 
prises a computer configuration, that is, a CPU 8, a 
memory 9, a buffer 10, a memory controller 11, an 
address/data controller 12, interfaces 13 to 16 and 
sound sorting means 17. In addition, to the body 1 
connected are sound input means 2, sound output 
means 3, manual input means 4 and an !C memory 
card 7 serving as a semiconductor memory which 
is detachably mounted to the body. 

As shown in Fig. 1, the CPU 8 comprises or 
acts as process controlling means 8a, index re- 
cording means 8b, retrieving and reproducing 
means 8c, category specifying means 8d, category 
selecting and reproducing means 8e, reproduction 
order specifying means 8f, priority order reproduc- 
ing means 8g and other functioning means. The 
CPU 8 performs several operations and also per- 
forms an application program for recording and 
reproducing the sound to control the memory con- 
troller 11 and the address/data controller 12, 
whereby the sound is recorded and reproduced 
into and from the IC memory card 7. The applica- 
tion program is generally stored in a recording 
medium of an external memory such as a floppy 
disc drive or the like and loaded in the memory 9 
after a power is supplied and then executed by the 
CPU 8. 

The memory 9 is a memory group consisting 
of a main RAM (Random Access Memory), a ROM 
(Read Only Memory) for storing a BIOS (Basic 
Input Output System) or the like. The buffer 10 
temporarily stores sound data until it is transferred 
to the IC memory card 7, in which processing of 
the sound data is performed. The buffer 10 is 
connected to an extension bus 18 connected to the 
address/data controller 12. 

The memory controller 1 1 is a circuit for con- 
trolling operations of each memory of the memory 
9 and the buffer 10 by a command of the CPU 8 in 
accordance with the application program. The 
address/data controller 12 controls transfer of data 
on the extension bus 18, data transfer to the IC 
memory card 7 or the like. 

The process controlling means 8a of the CPU 
8 controls operations of the memory controller 1 1 , 
the address/data controller 12, the index recording 
means 8b, the retrieving and reproducing means 
8c, the category specifying means 8d, the category 
selecting and reproducing means 8e. the reproduc- 
tion order specifying means 8f, the priority order 
reproducing means 8g and the sound sorting 
means 17. 

The interfaces 13 to 16 are connected to the 
extension bus 18. The interface 13 is connected to 
an A/D converter 2a and converts the sound data 
output from the A/D converter 2a to 1-bite data for 
example. The interface 14 is a circuit for converting 



data transferred from the IC memory card 7 
through the buffer 10 to the sound data so as to be 
able to be processed by a D/A converter 3a. The 
interface 15 is a circuit for converting an input 

5 signal input from the manual input means 4 to data 
so as to be able to be processed in the apparatus 
body 1. The interface 16 is a circuit for accessing 
the IC memory card 7 from the apparatus body 1 , 
which interface changes an address of the IC 

10 memory card 7 when capacity of the IC card 
memory is too large to be accessed by the appara- 
tus body 1 at one time. 

The sound sorting means 17 extracts a char- 
acteristic of the sound data input to the apparatus 

76 body and generates a sorting code representing a 
characteristic of the sound, which means com- 
prises a frequency analysis circuit 5 and a sorting 
code output circuit 6. 

The frequency analysis circuit 5 sorts the 

20 sound data output from the A/D converter 2a 
through the interface 13 in accordance with dis- 
tribution of a sound spectrum. The frequency ana- 
lysis circuit 5 measures a frequency of sound until 
a sample number of a constant reference when a 

25 level of the sound is a predetermined reference 
value or more, determines which part in a fre- 
quency range its measured result belongs to as 
shown in Fig. 2, counts the determined number of 
times at every frequency range, sorts the sound 

30 data in the frequency range where the average 
value of the count number belongs to and gen- 
erates the sound sorting code in accordance with 
the sorting. 

As shown in Fig. 2. foHz to fi Hz is set at a 
35 range 1 and fi Hz to fa Hz is set at a range 2. When 
the above processing is performed, distribution of 
the count number of sound data of a man speaker 
1 and sound data of a man speaker 2 is examined. 
Then, when the average value of the count number 
40 is made the sound sorting code, two sound data is 
determined to be from different sources and there- 
by it is possible to sort the man speakers. 

The sorting code output circuit 6 converts an 
analyzed result output by the frequency analysis 
45 circuit 5 into 1-bite code. The code is transferred to 
the apparatus body 1 through the extension bus 
18. 

The IC memory card 7 serving as the semicon- 
ductor memory has a sound data storage region 7a 

60 serving as a sound recording part and an index 
storage region 7b serving as an index recording 
part. The index storage region 7b consists of a 
plurality of address pointers APi to APmax as 
shown in Fig. 3 (Note: Fig. 3 does not refer to 7a). 

55 Referring to each of the address pointers APi to 
APmax, one unit address of the sound data storage 
region 7a which forms the positional information is 
allotted to the first to third addresses and retrieval 
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data which forms the retrieval information found at 
the above address Is allotted to the fourth address. 

More specifically. In the address pointer APi of 
the index region 7b, one unit address which Is the 
same as in the sound data storage region 7a Is 
stored In 3-bite region consisting of address 0 to 
address 2. Thus, each of the address pointers APi 
to APmax of the index storage region 7b stores one 
index In the form of a combination of address and 
retrieval data. 

In addition, the IC memory card 7 may store 
the application program. In this case, a ROM for 
storing the application program Is provided. 

The sound input means 2 comprises a micro- 
phone 2b and the A/D converter 2a. The A/D con- 
verter 2a converts the sound input from the micro- 
phone to the body 1, in other words, from analog 
signal to a digital signal and then Inputs It as sound 
data to the body 1 , 

The sound output means 3 comprises a D/A 
converter 3a and a speaker 3b. The D/A converter 
converts sound data output from the body 1, that 
is, from a digital signal to an analog signal. 

The manual Input means 4 Is a manual device 
for inputting a command such as recording and 
reproducing of the sound data or specifying a 
position or address to be retrieved. For example, a 
key board may be used for that means. 

Next, a kind of retrieval data loading to form 
the retrieval information contained In the index and 
the way of setting such will be described. 

The retrieval data is a generic term for a docu- 
ment mark DM, a search mark SM, a sorting mark 
CM, a priority mark PM or the like. 

The document mark DM is generally automati- 
cally recorded when the sound recording Is started 
or terminated in accordance with determination of 
the application program, which is used for finding 
out the head of each section. The document mark 
DM can be recorded at any position by a key input. 
The search mark SM is recorded when the sound 
Is recorded or reproduced at a desired position of 
the sound. The sorting mark CM shows a category 
in each section divided by the Index containing the 
sorting mark CM, which corresponds to the sound 
sorting code provided in the frequency analysis 
circuit 5. In addition, the sorting mark CM can be 
set by the key Input. The priority mark PM gives a 
reproduction order for reproducing sound In each 
section divided by the Index containing the priority 
mark PM. The priority mark PM Is automatically 
recorded by a command of the application program 
or recorded through the key input. 

As shown in Fig. 4, the document mark DM, 
the sorting mark CM and the priority mark PM 
correspond to addresses A^ and A2 which deter- 
mines one section of the sound data. In addition, 
the search mark SM corresponds to an arbitrary 



address Ay between the addresses Ax and A2. 

Next, a function of the CPU 8 will be de- 
scribed. 

The CPU 8 provides the following functions by 
5 executing the application program in accordance 
with a command input from the key board 4. 

That is, the CPU 8 has a function of Index 
recording means for recording an index in the IC 
memory card 7 automatically in accordance with 
70 the application program or through a key input of 
the key board 4. 

In addition, the CPU 8 has a function of retriev- 
ing and reproducing means for retrieving the index 
containing the document mark DM or the search 
75 mark SM specified at the time of reproduction and 
reproducing the sound data from the address of the 
index. 

In addition, the CPU 8 has a function of cate- 
gory specifying means for specifying the category 

20 of sound in a section divided by the index when 
retrieved, using a sorting mark of the index posi- 
tioned at the head of each section, by recording 
the sorting mark in the IC card memory. In addition 
to the above function, the CPU 8 has category 

25 selecting and reproducing means for detecting the 
index of the sorting mark CM corresponding to the 
category specified by searching the index when the 
category Is specified at the time of reproduction, 
and reading and reproducing the sound data in a 

30 section from the address of the index to the ad- 
dress of the index containing the next sorting mark 
CM from the IC memory card 7. 

In addition, the CPU 8 has reproduction order 
specifying means for specifying the reproduction 

35 order of the sound of each section divided by the 
indexes, using retrieval data of the Index positioned 
at the head of the section, while the priority mark 
PM is recorded as a priority number. In addition to 
the above function, the CPU 8 has a function of 

40 priority order reproducing means for detecting the 
Index of the priority mark in order to reproduce the 
sound data on priority basis, and reading and re- 
producing the sound data in a section from the 
address of the index to the address of the index 

45 containing the next priority mark PM. 

Then, an operation of the recording and re- 
producing apparatus of the above structure at the 
time of recording will be described in reference to 
the flowchart shown in Fig. 5. In this recording and 

50 reproducing apparatus, when a power Is on, the 
application program is loaded into the memory 9 
and It is executed by the CPU 8. Then, when the 
key input for starting the recording is provided, 
recording It started. 

55 First, initialization Including an input of a file 

name given to sound to be recorded or specifica- 
tion of recording a start position or the like is 
performed through a key input at step SI. Mean- 
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while, the input sound is converted to sound data 
by the A/D converter 2a and input into the buffer 
10 through the interface 13 and the extension bus 
18. Then, processing such as data compression is 
performed therein. 

At this time, an address of the IC memory card 
7 is updated in order to record the sound data at 
step S2. Then, the sound data output from the 
buffer 10 is written and recorded in the IC memory 
card 7 through the extension bus 18 and the inter- 
face 14 at step S3. While recording, it is deter- 
mined whether the recording is terminated by an 
input of a stop key or not at step S4. Then, when 
the recording is terminated, the recording is stop- 
ped. Meanwhile, when the recording is not termi- 
nated, it is determined whether a search point 
indicating a position where the index is recorded is 
specified by the key input or not at step S5. 

At step S5, when the search point is not speci- 
fied, the process returns to step S2 and the record- 
ing is continued. Meanwhile, when the search point 
is specified, the address of the sound data storage 
region 7a updated at step S2 is recorded in the 
index storage region 7b of the IC memory card 7 at 
step S6. In addition, each kind of the retrieval data 
given through the key input or the retrieval data set 
regardless of the key input like the sound sorting 
code provided in the frequency analysis circuit 5, 
that is, the sorting mark is recorded in the index 
storage region 7b at step S7. and then the process 
returns to step S2 and the recording is continued. 

While recording in the manner described 
above, since the sound data is taken into the buffer 
10 one after another, the recording of the sound 
data is not interrupted by the recording of the 
index. 

Then, an operation of reproduction by the re- 
cording and reproducing apparatus will be de- 
scribed in reference to a flowchart shown in Fig. 6. 

First, it is determined whether reproduction is 
started by an input of a reproduction key or not at 
step S11. When reproduction is not started, it is 
determined whether the retrieval data is specified 
and reproduction is started or not at step SI 2. At 
step SI 2, when the specification of the retrieval 
data and starting of reproduction is not performed, 
the process returns to S11, while when the speci- 
fication of the retrieval data and starting of re- 
production is performed, the retrieval data to be 
retrieved is successively searched from a position 
of the address pointer APi attached to the index 
recorded in the index storage region 7b on the IC 
memory card and then the index containing the 
retrieval data is detected at step SI 3. Then, an 
address where the sound data corresponding to the 
retrieval data is recorded is read at step SI 4. Then, 
the sound data is read from the address of the 
sound data storage region 7a and reproduced at 



step SI 5. When the reproduction of the sound data 
is terminated, the address in the sound data stor- 
age region 7a is updated at step SI 6. In addition, 
when the reproduction is started at step S11. a 

5 current address is read at step S17 and the sound 
data is reproduced from that address at step S15. 

The read sound data is taken into the buffer 10 
through the interface 16 and the extension bus 18 
and data is returned to an original form. Then, the 

10 sound data is converted to an analog sound signal 
by the D/A converter 3a through the extension bus 
18 and the interface 14. 

While reproduction is performed as described 
above, the index can be recorded and it is deter- 

75 mined whether the search point is specified by the 
key input or not at step SI 8. When the search 
point is not specified, it is determined whether 
reproduction is terminated by the input of the stop 
key or not at step SI 9. Then, when the reproduc- 

20 tion is terminated, the reproduction is stopped, 
while when the reproduction is not terminated, the 
process returns to step SI 5. In addition, when the 
search point is specified at step Si 8, the index at 
the specified position is recorded at step S20. 

25 When the sorting code representing the char- 

acteristic of the sound data input to the body 1, 
that is, the sorting mark is recorded as the retrieval 
data of the index in the IC memory card, a first 
index is applied to the address indicating a start of 

30 the sound data and a second index is applied to 
the address indicating an end of the sound data in 
order to determine a section of the sound data. 
When the start of the reproduction of the sound 
data having the category specified by the manual 

35 input means is specified, the operation of reproduc- 
tion shown in the flowchart in Fig. 6 is performed. 
The index containing the retrieval information which 
specifies the category is retrieved in the IC mem- 
ory card and the sound in a section starting from 

40 the address indicated by the positional information 
contained in the first index read by the retrieval 
and ending at the address positioned next to the 
first index in the IC memory card and indicated by 
the positional information of the second index in- 

45 dicating the end of the section of the sound to be 
reproduced. 

An operation of giving a reproduction order 
when a plural music is recorded will be described 
in reference to a flowchart shown in Fig. 7. 

50 First, a priority number P for determining a 

reproduction order is set at 1 at step S21 and it is 
determined whether the priority number P is set by 
a key input or not at step S22. When the priority 
number P is automatically set at step S22, the 

65 automatically set priority number P is recorded in 
the index storage region 7b as a priority mark at 
step S23. Alternatively, when the priority number P 
is input by the key input at step S22, the input 
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priority number P is set at step S24 and it is 
recorded as the priority nnark at step S23. 

Thereafter, music is recorded at step S25. 
When a piece of music is completely recorded, it is 
determined whether the recording is terminated or 
a next piece of music is recorded or not at step 
S26. Then, when the recording is terminated, the 
process ends, while when the next piece of music 
is recorded, 1 is added to the priority number P at 
step S27 and then process after step S22 is re- 
peated. 

Then, an operation when music is reproduced 
in accordance with the reproduction order given 
during recording will be described in reference to a 
flowchart shown in Fig. 8. 

First, reproduction is started, the priority num- 
ber P is set at 1 at step S31. The index of the 
index storage region 7b is searched in accordance 
with the priority number P at step S32. Thus, an 
address is read from the index of the priority mark 
corresponding to the priority number P at step S33. 
Then, the sound data at the address is read and 
the music of the specified priority number P is 
reproduced at step S34. 

Then, a peace of music is completely repro- 
duced, it is determined whether the reproduction is 
terminated or not at S35. Then, when the reproduc- 
tion is terminated, the process ends, while when 
the next piece of music is reproduced, 1 is added 
to the priority number P at step S36 and then the 
process after step S32 is repeated. 

According to the recording and reproducing 
apparatus of the present invention, it is possible to 
rearrange an order of reproduction of music even 
while the operation is not performed. The operation 
at that time will be described in reference to Fig. 9. 

First, while replacement of the priority number 
P is possible by a key input for replacing the 
priority number P, a former priority number to be 
replaced is input at step S41. Then, a new priority 
number to be replaced with the former priority 
number is input at step S42. Then, the priority 
mark corresponding to the new priority number is 
recorded at any one of the address pointers APi to 
APmax where the priority mark corresponding to the 
former priority number is recorded at step S43. 
When the former priority number is replaced with 
the new priority number, it is determined whether 
editing is terminated or not at step S44. When the 
editing is terminated, the process ends, while when 
the editing is continued, the process after step S41 
is repeated. 

As described above, according to the recording 
and reproducing apparatus in accordance with this 
embodiment of the present invention, since the 
document mark DM. the search mark SM, the 
sorting mark CM and the priority mark PM are 
recorded as retrieval data in the index storage 



BNSDOCID: <EP 0523452A1J_> 



region 7b in the IC memory card 7, reproduction is 
performed in various patterns using the above 
marks. 

For example, the head of music can be found 
5 out by the document mark DM, music is repro- 
duced from a desired position where the search 
mark SM is recorded, or only a sound of a specific 
speaker is reproduced by sorting the speaker by 
the sorting mark CM. When the sorting mark CM is 
10 used, it is possible to distinguish between music 
and announce and then reproduce them. In addi- 
tion, when the priority mark PM is used, music or 
the like can be reproduced in a desired order and it 
is possible to rearrange the reproduction order of 
75 music without editing such as dubbing. 

The recording and reproducing apparatus of 
the present invention comprises index recording 
means 8b for recording an index having retrieval 
information for retrieving an arbitrary position of 

20 sound data in a semiconductor memory 7 and 
positional information indicating a position of the 
sound data in the semiconductor memory 7 to be 
retrieved by the retrieval information; and retrieving 
and reproducing means 8c for retrieving the index 

26 containing the retrieval information specified by 
manual input means 4, reading the sound data in 
the semiconductor memory 7 from a position in- 
dicated by the positional information contained in 
the index under the control of an address/data 

30 controller 12, transferring it into a buffer and re- 
producing the sound data in the buffer 10 as sound 
through sound output means 3; and the semicon- 
ductor memory 7 separately comprises an index 
storage region 7b in which the index is recorded 

35 and a sound storage region 7a in which the sound 
data is recorded. Therefore, a reproduction starting 
position of specified sound is searched by the 
index, so that time required for reproducing the 
sound can be reduced. 

40 The recording and reproducing apparatus of 

the present invention comprises index recording 
means 8b for recording an index having retrieval 
information for retrieving an arbitrary position of 
sound data in a semiconductor memory 7 and 

45 positional information indicating a position or ad- 
dress of the sound data in the semiconductor 
memory 7 to be retrieved by the retrieval informa- 
tion; sound sorting means 17 for extracting a char- 
acteristic of the sound data input to the body and 

50 generating a sorting code indicating the character- 
istic of the sound; the category specifying means 
8d for specifying a category indicating a char- 
acteristic of sound data in a section divided by 
positional information of the sound data contained 

55 in first and second indexes in a semiconductor 
memory, using a sorting code recorded in retrieval 
information in the index indicating a head address 
of the sound data in each section; and the category 

8 
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selecting and reproducing means 8e for retrieving 
the index containing the retrieval information for 
specifying the category specified by manual input 
means in the semiconductor memory and repro- 
ducing sound in a section from an address in- 6 
dicated by the positional information contained in 
the first index read by the retrieval to an address 
indicated by the positional information of the sec- 
ond Index which is indicating the end of the section 
and is positioned next to the first index in the io 
semiconductor memory; and the semiconductor 
memory 7 separately comprises an index storage 
region 7b in which the index is recorded and a 
sound storage region 7a in which the sound data is 
recorded. Therefore, only the sound in a section 75 
having a specified category is selected and repro- 
duced in a short time. 

The recording and reproducing apparatus of 
the present invention comprises index recording 
means 8b for recording an index having retrieval 20 
information for retrieving an arbitrary position of 
sound data in a semiconductor memory 7 and 
positional information indicating a position or ad- 
dress of the sound data in the semiconductor 
memory 7 to be retrieved by the retrieval informa- 25 
tion; the reproduction order specifying means Bf for 
specifying a reproduction order of the sound data 
in a section divided by the positional information of 
the sound data contained in first and second in- 
dexes in the semiconductor memory, using re- so 
trieval information of the index indicating the head 
address of the sound data in each section; and the 
priority order reproducing means Bg for retrieving 
the retrieval information of the index In the semi- 
conductor memory in accordance with priority and 35 
reproducing sound in a section from an address 
indicated by the positional information of the first 
Index read every retrieval to an address indicated 
by the positional information of the second index 
positioned next to the first index and indicating the 40 
end of the section of the sound data to be repro- 
duced; and the semiconductor memory 7 sepa- 
rately comprises an index storage region 7b in 
which the index is recorded and a sound storage 
region 7a In which the sound data is recorded. 45 
Therefore* sound in each section can be rearran- 
ged in accordance with the specified reproduction 
order and reproduced in a short time. 

Another embodiment of the present Invention 
will be described in reference to perspective views so 
shown in Figs. 13 and 14. According to this em- 
bodiment of the present invention, retrieval data is 
recorded at a desired position of the input sound 
and the desired head of the sound can be found 
out by retrieving the retrieval data in a moment. 55 
According to this embodiment of the present inven- 
tion, the body 59 comprises the sound input means 
2 having the A/D converter 2a and the microphone 



2b, and the sound output means 3 having the D/A 
converter 3a and the speaker 3b shown in Fig. 1. In 
addition, the sound sorting means 17 is not pro- 
vided in the body and the category specifying 
means 8d. the category selecting and reproducing 
means Be. the reproduction order specifying means 
8f and the priority order reproducing means Bg are 
also not provided in the CPU. 

Referring to Fig. 13, a main switch 56 is for 
recording the sound signal and a sub switch 55 is 
used for fast forwarding at the time of reproduction 
and for skipping to the forward retrieval mark. The 
!C memory card 7 is detachable into or from the 
body through an IC memory card inlet 52. An eject 
bottom 54 is used for taking the IC memory card 
off the body. Volume from a speaker 51 can be 
adjusted using a volume 53. A display switching 
key 57 switches the displayed contents, for exam- 
ple, an elapsed time or a mark number. 

Referring to Fig. 14. the body 59 comprises a 
built-in microphone 59 for inputting sound, an I 
mark key 60 used for recording a position of sound 
whose head is to be found out at the time of 
retrieving or reproducing the sound from that point, 
an LED 61 for displaying conditions of recording 
and E mark key 62 used for recording an end 
position of input sound or reproducing sound next 
to the end position from the end position. 

In addition, the eject bottom 54. the sub switch 
55, the main switch 5, the display switching key 57, 
the I mark key 60, the E mark key 62 correspond 
to the manual input means 4 shown in Fig. 1 . 

While only certain presently preferred embodi- 
ments have been described In detail, as will be 
apparent with those skilled in the art, certain 
changes and modifications can be made without 
departing from the scope of the invention as define 
by the following claims. 

Claims 

1. A recording and reproducing apparatus for re- 
cording and reproducing sound using a semi- 
conductor memory as a recording medium, 
said apparatus comprising: 

index recording means for storing an index 
having retrieval information for retrieving an 
arbitrary position of recorded sound and posi- 
tional information for indicating a memory ad- 
dress to be retrieved by the retrieval informa- 
tion; and 

retrieving and reproducing means for re- 
trieving the index containing a specified re- 
trieval Information to reproduce the sound from 
the memory address indicated by the posi- 
tional information of the Index. 

2. A recording and reproducing apparatus ac- 
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cording to claim 1, comprising instead of the 
retrieving and reproducing means: 

sound sorting means for extracting a char- 
acteristic of sound data Input to a body and 
generating a sorting code indicating the char- 5 
acteristic of the sound; 

category specifying means for specifying a 
category indicating a characteristic of sound 
data in a section divided by positional Informa- 
tion of the sound data contained in first and 10 
second indexes in a semiconductor memory, 
using a sorting code recorded in the retrieval 
information in the index Indicating a head ad- 
dress of the sound data in each section; and 

category selecting and reproducing means 75 
for retrieving an index containing the retrieval 
information for specifying a specified category 
In the semiconductor memory and reproducing 
sound in a section starting from an address 
represented by the positional information con- 20 
talned in the first index which is read by re- 
trieving to an address represented by the posi- 
tional information in the second index position- 
ing next to the first index and indicating the 
end of the section of the sound to be repro- 25 
duced in the semiconductor memory. 

3. A recording and reproducing apparatus ac- 
cording to claim 1 . comprising in stead of the 
recording and reproducing means: 30 

reproduction order specifying means for 
specifying a reproduction order of sound in 
each section divided by the first and second 
indexes in the semiconductor memory, using 
the retrieval information of the index positioned 35 
at the head of each section; and 

priority order reproducing means for re- 
trieving the retrieval information of the index In 
the semiconductor memory in the order of 
reproduction and reproducing the sound in a 40 
section starting from an address Indicated by 
the positional information of the first index 
which is read every retrieval and ending at an 
address indicated by the positional information 
of the second index indicating the end of the 45 
section of the sound data to be reproduced. 

4. A recording and reproducing apparatus ac- 
cording to claim 1, further in which the semi- 
conductor memory comprising an Index stor- 50 
age region in which the index is recorded and 

a sound storage region in which the sound 
data is recorded, the index storage and the 
voice storage regions being separated each 
other. 55 



is recorded; and 

a sound storage region in which sound 
data Is recorded, the index storage and the 
voice storage regions being separated each 
other, 

said apparatus being capable of reproduc- 
ing sound data at a position of the sound 
storage region indicated by positional Informa- 
tion contained in the index which is retrieved 
by the specified retrieval information. 

6. A semiconductor memory according to claim 
5, which is detachably mounted to a recording 
and reproducing apparatus. 

7. A recording and reproducing apparatus ac- 
cording to claim 1 , in which the semiconductor 
memory comprising: 

an Index storage region in which an index 
is recorded; and 

a sound storage region in which sound 
data Is recorded, the index storage and the 
voice storage regions being separated each 
other, 

said apparatus being capable of reproduc- 
ing sound data at a position of the sound 
storage region indicated by positional informa- 
tion contained in the index which Is retrieved 
by the specified retrieval information, which is 
detachably mounted to a recording and re- 
producing apparatus. 



5. A semiconductor memory comprising: 

an index storage region in which an index 
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